Krishi Kontho: An Agricultural Information Service in Bangladesh by Christensen, Lars Rune et al.
  
Krishi Kontho: An Agricultural Information Service in 
Bangladesh  
Lars Rune Christensen 
IT University of Copenhagen 
Copenhagen, Denmark 
Lrc@itu.dk 
Hasib Ahsan 
mPower Social Enterprises 
Dhaka, Bangladesh 
Hasib@mpower-social.com 
Eshrat Akand 
Christian Aid 
Dhaka, Bangladesh 
EAkand@christian-aid.org 
   
ABSTRACT 
In this paper, we present Krishi Kontho (literally, 
“agricultural voices”), which is an agricultural 
information service that utilises pre-recorded voice 
messages, and SMS, that are pushed to smallholder 
farmers mobile phones at intervals carefully 
choreographed with the life cycles of their crops. 
We present the design of the service, and we 
present the result of an eleven-month field trial in 
rural Bangladesh. Findings indicate that this type 
of service, that synchronises messages with 
cultivation practice, may improve crop yields 
while reducing the use of agricultural inputs such 
as fertiliser and pesticides. We find that the 
farmers in the field trial deemed the service to be 
of value to them in regard to improving their 
agricultural practices. We conclude by discussing 
our findings and their implications for the design 
of agricultural information services, including the 
challenge of designing for specific temporalities, 
or rhythms of practice, in rural Bangladesh and 
elsewhere.  
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INTRODUCTION 
In many developing regions, agriculture is crucial 
to the economy and the food security of the people 
[1, 2, 32]. In Bangladesh, which is our focus, 
agriculture forms the base of the economy, and it 
is the primary source of the country's food security, 
it employs 48% of the workforce, and accounts for 
19% of the gross domestic product [16]. The 
government of Bangladesh has invested heavily in 
its agricultural extension program, in which 
trained field officers support rural communities 
with training on farming techniques and 
technologies. Although there are almost 14,000 
government field extension officers in 
Bangladesh, tasked with informing farmers on 
agricultural practices, it is not adequate as each 
agent has to assist more than 2,000 farming 
families [16].  
 
 
Previous HCI research has focused on 
understanding the temporality of practice [12, 8, 
10, 23, 25, 37], and designing for temporal 
coordination [3, 27]. In addition, previous research 
on agricultural information services includes work 
on voice forums [32], rural information portals 
[14], and rural radio [7, 24].  However, one 
challenge with voice forums, rural information 
portals and to some extent rural radio is the 
temporal delivery of information to the farmers. 
As indicated, the nature of the agricultural 
production entails that farmers need information 
on a variety of topics, at a variety of stages, 
including seeding, preparing and sowing, growing, 
harvesting, packing and storing, and selling [13, 
26]. Farmers have different types of information 
needs during each stage [18]. Arguably, online 
voice forums, rural information portals, and rural 
radio may lack a tight coupling between the 
temporally given information needs of the 
individual farmers and the content of the 
information provided to them. The information to 
the farmers, then, must be delivered in a rhythm 
that corresponds to the temporality of the farmers’ 
cultivation practices.  
  
  
To explore this idea, we designed, implemented, 
deployed and evaluated an agricultural 
information service called Krishi Kontho (literally, 
“agricultural voices”) in rural Bangladesh. The 
service utilises pre-recorded voice messages, and 
SMS, that are pushed to the farmers' mobile 
phones at intervals carefully choreographed with 
the life cycles of their crops. This paper, then, 
delivers an example of how one may address the 
core HCI challenge of designing for the 
temporality of practice. The paper demonstrates 
that simple (voice and SMS) technology (albeit in 
a complex setting) may benefit smallholder 
farmers in the Global South as advice is 
synchronised with the rhythms of their agricultural 
practices. 
 
The paper is structured as follows: First, we will 
consider related work. Secondly, we will present 
the design of the Krishi Kontho agricultural 
information service. Third, we will present 
findings from an eleven-month field trial of the 
service. Fourth, we will discuss the implication of 
the findings. Lastly, a conclusion is provided.  
RELATED WORK 
In this section, we will relate to previous research 
on temporality in HCI as well as the body of 
literature on agricultural information services and 
voice-based ICT interventions. We will attempt to 
bring these streams of research together in this 
section. We will start with the HCI literature on 
temporality and subsequently turn to the research 
on ICT interventions in the Global South.  
Time and designing for the temporality of practice 
is a topic that is pervasive in HCI. Building on 
organisational scholarship about the formation and 
regulation of temporal order in organisations [22, 
33, 34], HCI researchers have introduced the 
concept of rhythms to describe various temporal 
orders integral to practice. Much of this research 
has highlighted the plurality of rhythms in 
workplace settings and the considerable effort it 
may take to bring this multiplicity into practical 
alignment [5, 20, 28, 37, 39]. For example, Reddy 
and Dourish [37], detail both large-scale and finer 
grained temporal rhythms of practice. Relatedly, 
Møller and Bjørn [27], highlight the notion of 
being in due time, which refers to an activity being 
completed in a timely manner allowing for 
subsequent activities to be shaped in an orderly 
fashion. Furthermore, Bardram [3] focuses on 
temporal coordination understood as the temporal 
aspect of cooperative work to inform the design of 
a tool for synchronising distributed work. Bardram 
links successful coordination to artifacts stating 
that “… a temporal artifact such as the clock or the 
calendar can be turned into a temporal 
coordination artifact, mediating the temporal 
coordination, when shared within a collaborating 
community of practice [3, p.164]. Notably, for an 
artifact, computational or otherwise, to work as a 
coordination tool in practice calls for a (shared) 
sense of temporality, or rhythm, among the 
practitioners involved.  We may interject that in 
our case the sense of temporal order, the rhythm 
inscribed in the Krishi Kontho service, stems from 
the crop cycles of the agricultural practices (we 
will elaborate on this point below).  
Turning to the literature on ICT interventions in 
the Global South we find that several agricultural 
information services have targeted developing 
regions, including voice forums [32], rural 
information portals [14], and rural radio [7]. Since 
textual literacy is a significant issue in developing 
countries, especially in rural areas, several 
information systems for rural communities are 
speech-based. Studies pertaining to voice forums, 
based on interactive voice response, show that 
users can use voice-based systems, irrespective of 
their literacy levels [18, 35, 40]. Related to our 
work is, for example, a system called Avaaj Otalo, 
which is an interactive voice application for 
smallholder farmers in Gujarat, India. Avaaj Otalo 
allowed farmers to connect to a question and 
answer forum to record questions, provide 
answers, or browse an existing list of questions and 
answers [32]. This and other forum-type 
applications focused on user-generated content, to 
be produced, curated, and searched by the end-
users themselves [e.g. 40].  
Agricultural information services based on text 
and video, rather than voice, have also been 
deployed on the Internet for the benefit of farmers 
in developing regions [1]. One example is The 
Farmers Portal provided by the Department of 
Agriculture, Government of India [14]. The vision 
  
of the portal, which is at the time of writing 
available to the public in a Beta version, is to 
provide Indian farmers with “all relevant 
information on specific subjects around his 
village/block/district or state. This information 
will be delivered in the form of text, SMS, email 
and audio/video in the language he or she 
understands.”, as described in the portals ‘about’ 
section [14]. The scope of this particular 
agricultural portal, then, is broad. It will 
potentially cover crop management, extension 
activities such as farm schools, post-harvest 
advice, risk management, disease management, 
animal husbandry, and more. Often portals of this 
kind may be accessed by the farmers through 
information kiosks [21]. Information kiosks in this 
context refer to ICT enabled services: shared 
computers in rural kiosks. Kiosks are often to be 
used by members of income groups who cannot 
afford to own a computer, but who needs access to 
agricultural information services and other Internet 
resources [18, 21].  
 
In addition, radio is a well-established way to 
provide information in rural areas, including 
information on agriculture. That is, radio is used 
extensively in developing countries to promote 
changes in farming practices to improve 
agricultural production [29]. While other 
technologies like television are found in the homes 
of affluent farmers, transistor radios running on 
batteries are affordable for the poorer segments of 
the population. Furthermore, radio does not 
require textual literacy, and an increasing shift to 
local radio program production and broadcasting is 
removing language and dialect barriers. As a 
result, radio has become a medium of 
communication and dissemination of information, 
as well as for training and education, for broad 
segments of rural communities pertaining to 
agricultural subjects [30]. 
However, voice forums and rural information 
portals may leave it up to the farmers to navigate 
the forums or portals and find the information they 
need for themselves by themselves. Arguably, if 
for example a voice forum or an information portal 
is very complex and full of different types of 
information it may be a challenge for the farmers 
to navigate such services and find precisely what 
they need when they need it [2, 18]. Moreover, a 
further challenge with voice forums, rural 
information portals and to some extent rural radio 
is the temporal delivery of information to the 
farmers. The nature of the farming suggests that 
smallholders need information on a variety of 
subjects, in a variety of phases, including seeding, 
preparing and sowing, growing, harvesting, 
packing and storing, and selling [13, 26]. Farmers 
have different types of information requirements 
during each step, ranging from weather forecasts, 
pest attacks, fertiliser, improved cultivation 
practices, pest and disease management and finally 
prices. Arguably, voice forums, rural information 
portals, and rural radio may lack sufficient 
coordination between the crops cycles of the 
individual farmers on the one hand and on the 
other hand the content of the information available 
to him or her.  
In sum, rather than having farmers with low-
literacy levels seek out information for themselves, 
an information service could ideally provide the 
information to them in a manner synchronised with 
the rhythms of their agricultural practice. To 
address this challenge, we as mentioned designed, 
implemented, deployed and evaluated an 
agricultural information service called Krishi 
Kontho (literally, “agricultural voices”) in rural 
Bangladesh. Will turn to this service now.  
 
KRISHI KONTHO DESIGN  
The agricultural information service Krishi 
Kontho was made in a collaboration between the 
international NGO Christian Aid, the technical 
partner mPower, the local NGO Gana Unnayan 
Kendra (GUK), as well as local farmers in the area 
of the field trial. While it was the role of Christian 
Aid to provide funding for the project from its 
international network, it was the role of mPower, 
GUK, and selected farmers in the GUK area of 
operation to develop the service. This was done in 
a highly collaborative manner where mPower 
facilitated the design process, and GUK staff and 
local farmers joined as co-designers. Briefly put, 
the design process took approximately six months 
and included field trips and design workshops in 
addition to more technical activities and tests.  
As indicated, it is a voice-based agricultural 
information service, although it also utilises SMS 
  
messages, and is accessible to the farmers via 
(low-end) mobile phones. A key aspect of the 
service is that it delivered the messages in a 
temporal order to fit each stage of the crop cycle. 
That is, the participating farmers received thirty 
automated voice messages on their mobile phones, 
during the production cycle of maize and chilli, 
which was their main crops. Each message was a 
30-59 second audio recommendation on various 
practices about each stage of crop cultivation, such 
as soil preparation, seeding, fertilisation, 
irrigation, pest and disease control, harvesting, 
drying, storage and more. The voice format was 
chosen to mitigate the low literacy rates in rural 
Bangladesh. In Bangladesh, 36% of adults are 
illiterate, among residents in the rural areas the 
number is 52% [4]. In addition to voice some 
technical information, such as pesticide and 
fertilisation dosages, was also sent using SMS. The 
idea is that if a farmer, for example, cannot 
remember the precise fertiliser dosage from having 
heard a voice call – he or she can always show the 
SMS with this information to someone literate 
such as children in the household of school age.  
Mobile phone-based interventions can potentially 
provide poor farmers with information and 
knowledge that in turn may help them improve 
their farming practices and their livelihoods [2, 
18]. The high potential for sharing agricultural 
information via mobile phones is related to the 
high penetration rate of mobile phones in 
developing countries (this can be seen in contrast 
to the low penetration rate of, e.g. personal 
computers in these regions) [1]. In Bangladesh, 
while the mobile phone penetration rate is 77,9%, 
the mobile broadband penetration is just 17,8 %. 
Mobile phones are still primarily used for voice 
calls. Households with fixed (wired) internet 
access at home are 13,8 %, and fixed high-speed 
broadband penetration in the home is 2 % of 
households. There is still, then, limited availability 
of Internet-enabled devices and bandwidth in 
Bangladesh, especially in rural areas [19]. 
Therefore, mobile phone-based solutions made 
sense. 
 
Figure 1. The farmers where registered in a database as part 
of the initiation of the field trial. Important data included 
name, phones number, crops, sowing dates, and location.    
Crudely put, the service worked in the following 
manner. First, the field manager collected basic 
information on the individual farmers, such as 
their names, phone numbers, crop types, and 
plantation dates. Second, the field manager entered 
this information into the Krishi Kontho system 
(see figure 1). Third, the agro-manager configured 
and added the messages to be sent to the farmers 
phones. Fourth, the service automatically called 
the farmers and delivered the recorded voice 
messages to the farmers at set times and intervals. 
As mentioned, the voice message was 
accompanied by SMS that replicated the technical 
specifics of the voice messages for later use.     
Content  
A key activity in the design phase of Krishi Kontho 
was to author the initial voice-messages that were 
to be pushed to the mobile phones of the farmers. 
This was done in collaborative workshops with 
representatives of all project partners and with the 
participation the intended beneficiaries, i.e., the 
farmers themselves. The task was to design a set 
of voice-recommendations pertaining to each of 
the crops, namely maize and chilli, that was to 
guide the farmers throughout the crop cycles. After 
their authoring, the messages were recorded by a 
professional voice actor in a studio and were later 
uploaded to the service where they were 
disseminated according to schedule. 
Particular emphasis was taken to tailoring 
messages so they were pertinent to specific stages 
of popular crops, namely, chilli and maize. To 
validate their content mPower – the technical 
  
partner - organized validation workshop with 
agricultural experts. 
Content, then, were related to the different stages 
of the crop management of chilli and maize 
including seed selection, seedbed preparation, heat 
stress, cold stress advice, and more. Some 
examples of the voice message content are given 
below:  
১. মধ$ আি'ন +থেক মধ$ কা.ত0ক 
(অে2াবর - নেভ6র) মাস পয:; ভV =ার 
বীজ বপেনর উAম সময়। 
You may plant Maize now as 
October to November is the 
best time to plant Maize.  
২. ভV =ার  জিমেত +জঁা থাকা অবEায়, (৩ 
/৪) বার  চাষ +দওয়ার পর মই িদেয় মাM 
ঝV র ঝV ের করেত হেব এবং আগাছা ও 
আব:জনা পিরTার কের িনেত হেব। 
If you plant Chili directly in the 
field, without seeding bags, 
then two and half kilos of seeds 
will be appropriate for 33 
decimals1 of land.  
৪. মিরেচর জাব +পাকা দমেনর জন$ হলুদ 
রং এর ফঁাদ ব$বহার করা, Xড়া সাবান 
(৫[াম/ িল) পািনেত িমিশেয় ভালভােব 
+P করা, অথবা ইিমডােকা রি_ড [Vেপর 
ঔষধ িন.দ0b মাcায় ব$বহার করা। 
You can spray detergent to 
control the pest ‘Green Peach 
Aphid’ in your chilli plants. Use 
5 grams per litre of water and 
spray evenly and lightly.  
The messages above, then, are examples of the 
voice messages that the farmers received during 
the field trial of the service. 
                                               
1 A decimal is a unit of area in Bangladesh 
approximately equal to 1/100 acre or 40.46 m². 
Having accounted for the design, we will now turn 
to focus on the field trial of the service. 
THE FIELD TRIAL  
To gain experience with the service, and to provide 
input for further development, the service was put 
through an eleven-months field trial. The total 
number of farmers actively taking part in the trial 
was one hundred, hereof eighty women and twenty 
men. The field trial started May 2016 and ended 
March 2017.  
During the field trial, each of the one hundred 
farmers received thirty voice messages and 
accompanying SMS messages on the management 
of maize and chilli. The messages were scheduled 
to be sent in the afternoon and evening as the 
farmers usually stay at home at this time and thus 
are available to hear the messages. 
The operational cost of sending one voice message 
to a farmer was 1.00 BDT (0.01 USD), and 0.25 
BDT (0.003 USD) per SMS message. Both this 
operational cost and the initial development cost 
was taken on by the project partner Christian Aid. 
No cost was passed on to the farmers 
The deployment area  
The Krishi Kontho service was put to its field trial 
in the area of Upazila Fulchari. To give an 
impression of the area and the people in it, we may 
start by saying that ninety percent of the 
geographical area of Fulchari Upazila, is 
comprised of what is known as Chars. These 
islands are comprised of sediments naturally 
occurring from the gradual accretion of silt and 
sand in the main rivers that runs through the area. 
The villagers and farmers taking part in the field 
trial live on such Char islands. A Char island may 
have a lifespan of for example ten years or so. It 
emerges out of the river, so to speak, only to be 
submerged by the river again some years later. In 
the interval, these numerous Char islands are used 
for residence and farmland by thousands of 
farming communities. This ecological and 
geographical situation leads to unstable settlement 
patterns for the farmers, with frequent loss of 
farmland. In fact, the people of the Chars in the 
Fulchari Upazila area are effectively landless due 
 
  
to either never having owned land or having lost 
their Char land to flooding. In the years 2016 - 
2017, the area was repeatedly flooded and the 
Chars shifted as a result of heavy rain in India and 
China brimming the Brahmaputra River with 
water on a massive scale and carrying it 
downstream through Bangladesh. 
In the area, smallholder farmers are prone to take 
advice from people who are not experts. As 
mentioned, although there are almost 14,000 
government field extension officers in 
Bangladesh, tasked with informing farmers on 
agricultural practices, it is not adequate as each 
agent has to assist more than 2,000 farming 
families [16]. Consequently, farmers often have to 
rely on advice from sellers of inputs such as 
fertiliser and pesticides, whom may be prone to 
oversell and give poor advice. In addition, female 
farmers are often led out of public field extension 
programs due to gender barriers, as female farmers 
may not be permitted to interact freely with male 
governmental field extension officers for reasons 
of tradition and culture. Note that eighty percent of 
the users of Krishi Kontho were women. 
Furthermore, the agricultural advice farmers can 
get through traditional media is very generic, and 
not customised to fit their specific needs let alone 
match the crop cycles that the farmers are engaged 
with. Therefore, there is in this area arguably a 
need for a service along the lines of Krishi Kontho.  
In preparation for the trial, the project partners lead 
a campaign to make farmers in the area aware of 
the field trial and the opportunity offered, namely, 
to use the service free of charge. This effort was 
rewarded with support on the part of the farmers in 
the area, and it was relatively straight-forward to 
recruit the participants needed for the field trial. As 
the farmers joined the field trial, they had their 
name registered along with their phone number, 
crop types, and seeding dates to enable the delivery 
of the right set of messages to them at the right 
time. This data was, in turn, entered into the Krishi 
Kontho database (see figure 1).  
Before we move on to describe the findings of the 
trial, we will pause to consider the methods by 
which data on the trial was generated.  
Methods for generating data on the field trial  
 
Figure 2. Focus group in progress on the farmers’ experience 
of using the service. 
As part of the Krishi Kontho field trial, we 
gathered data through a mixed method approach 
spanning quantitative and qualitative analysis.  
Before the start of the field trial, we created a 
baseline of the previous year's crop yields, 
production costs, and pest and insect infestation. 
The purpose of the baseline was to enable a 
comparison between the situation before the field 
trial and the situation at the end of the trial. The 
baseline acted as the foundation of a quantitative 
impact assessment. The data for the baseline was 
generated through several data generation 
instruments, including a survey and public record 
data. The local NGO administered the survey to 
the farmers in the area taking part in the trial. The 
field data collection team included five GUK field 
facilitators that know the area and were familiar to 
the farmers. At the end of the field trial, data on the 
same parameters of crop yields, production costs, 
and pest and insect infestation were generated, 
using similar data generation instruments as 
before.  
 
In addition to the intervention group of one 
hundred farmers, we also randomly selected 
another one hundred chilli and maize farmers from 
the same area. These ‘control group’ farmers were 
not sent any voice messages or SMS messages, 
rather they followed their usual practices of 
information seeking such as for example 
consulting local input retailers for advice. The 
rationale behind this approach was to enable a 
  
comparison between farmers that had actively 
used the service and a similar group that had not 
done so. The two groups of farmers in the trial, 
then, were created by an approach of simple 
randomisation. That is, two hundred farmers were 
recruited randomly from a larger pool of 
volunteers, out of the two hundred farmers, one 
hundred were randomly designated ‘intervention 
group’, and the remainder were designated 
‘control group’. In this manner we attempted, by 
simple randomisation, to guard against selection 
bias as far as practically possible, while 
introducing a comparative element to the 
quantitative part of the field trial.   
 
In terms of qualitative inquiry, we conducted three 
focus groups with the beneficiaries of the service 
shortly after the end of the field trial (see figure 2). 
The participations in the focus groups where 
randomly selected among the farmers of the 
intervention group. Of the one hundred farmers 
actively taking part in the trial we managed to 
include twenty-nine in the three focus groups. The 
focus groups had the participation of eight to ten 
farmers on each occasion, and they lasted for about 
ninety minutes each. In this manner, we spoke to 
more than a quarter of the individual farmers 
actively involved in the trial. Focus groups may be 
said to provide a way of including a relatively large 
group of informants, allow for conversation among 
peers, and facilitate a rage of communication 
processes [41]. In our focus groups, we 
experienced a range of communicative processes 
including, storytelling, joking, debating, boasting, 
teasing, and the negotiation of consensus.  
The focus groups were conducted in the farmers 
villages to make them as comfortable as possible 
with the situation, and they were conducted in the 
local language of Bangla. We facilitated a 
discussion among the farmers on a range of topics 
including their “user experience”, the “impact of 
the service on farming practices”, the “impact on 
their livelihoods”, and we further encouraged a 
discussion of future scenarios, including “how the 
service might be improved”, and “what one might 
be willing to pay for such as service if anything”. 
We presented the topics to the focus groups in 
everyday language and encouraged the farmers to 
give examples that might illustrate their points. In 
addition, we made room for discussion of topics 
brought forward by the farmers themselves such as 
“the inadequacy of the government agricultural 
extension service”, and “the hardship of life in a 
flood-prone area”. All focus groups were audio 
recorded, transcribed, and in turn translated into 
English. After the third focus group we 
experienced data saturation, i.e. we were roughly 
getting the same answers, and therefore we did not 
organise a fourth focus group.  
In addition, we also conducted four semi-
structured one-to-one interviews in order to get the 
perspective of some of the NGO staff and 
managers involved. We interviewed two field 
managers and two agro managers. These 
interviews mainly provided us with a contextual 
understanding of the situation in the area and the 
role of the NGO. The interviews with the field 
managers and agro managers were conducted in 
English. Lastly, we also conducted two one-to-one 
interviews with female farmers to further probe the 
value of the service to the farmers.   
Our analysis of the qualitative data, i.e. from the 
focus groups and the one-to-one interviews, took a 
broadly practice-oriented perspective [9, 11, 38, 
42] with inspiration from ethnomethodology [15, 
36]. Practice studies, in our perspective, explicate 
how participants organise their practice and 
emphasise how technologies and artifacts may 
become an integral part of a practice. The authors 
read through and discussed the data in various 
analytical session in person and on Skype. The 
data was organised into themes as topics emerged 
from the analytical sessions. A concerted effort 
was made to have the themes, and in turn, the 
findings emerge from the data itself.    
The findings of the field trial 
In this section, we present the main findings of the 
field trial. We will start with the quantitative 
inquiry (see table 1) before moving on to the 
qualitative one. 
Farmers Crop Yield 
compared 
to the 
previous 
year 
Production 
cost 
compared 
to the 
previous 
year 
  
Intervention 
group 
Chili Up 14% Down 4 % 
Maize Up 10% Down 8 % 
Control 
group 
Chili Up 9,5 % No change 
Maize Up 4 % No change 
Table 1. Summary of quantitative inquiry  
On average, we found a twelve percent increase in 
crop yields. The production of maize and chilli had 
increased compared to the previous year. The 
average chilli production of the intervention group 
was 864 kg pr. acre, compared to 755 kg pr. acre 
the previous year. Among farmers in the area not 
actively taking part in the Krishi Kontho field trial, 
the annual chilli yield was 827 kg pr. acre. Year on 
year increase in production, then, was fourteen 
percent for chilli (109 kg pr. acre) for the 
beneficiaries of the Krishi Kontho project. In 
comparison, the year on year increase in 
production was nine and a half percent for chilli 
(72 kg pr. acre) among farmers in the ‘control 
group’. Judging from the fact that both the 
beneficiaries of the project as well as non-
beneficiaries had increased chilli crop yields, some 
of the overall year-on-year increase in production 
can be explained by more favourable climate 
conditions the year of the field trial, compared to 
the previous year. Having said that, the 
beneficiaries did have the largest yield increase for 
chilli compared to the non-beneficiaries. This 
picture repeats itself in relation to the other crop of 
the field trial, namely, maize. The average maize 
production of the farmers using Krishi Kontho was 
3,798 kg per acre compared to 3,444 kg per acre 
the previous year. That is a ten percent increase or 
354 kg per acre from the previous year. Among 
farmers in the ‘control group’ maize production 
was increased by four percent.  Of the farmers in 
the intervention group, eighty-five percent were 
able to increase their production of maize and 
chilli.  
This increase in production yields compared to 
previous years, and compared to the farmers not 
using the service, is all the more significant if one 
also takes into consideration the reduction in 
production cost that was associated with it. The 
overall decrease in production cost was on average 
eleven percent for both crops, respectively four 
percent for chill and eighteen percent for maize. 
That is, the previous year the production cost of an 
acre of chilli had been 45,753 BDT (USD 566), in 
the year of the field trial the production cost of an 
acre of chilli was 45,000 DBT (USD 558) for the 
participating farmers, a reduction in production 
cost pr. acre of 753 BDT (9,3 USD). For an acre of 
maize, the production cost had previously been 
40,905 BDT (507 USD). During the field trial, 
however, the production cost fell to 38,475 BDT 
(476 USD), that is a reduction per acre of 2430 
BDT (30 USD). Cost reduction is as important to 
the farmers' livelihood as is the increase in crop 
yields. 
The reduction in production cost was mainly a 
consequence of a more modest use of fertiliser and 
pesticides, which in turn benefits the natural 
environment, the work environment, and the 
quality of the crops produced. Associated with the 
farmers' use of Krishi Kontho, then, was smaller 
doses of fertiliser and pesticides, the dosage was 
kept lower due to well-timed use. That is, the 
timing and rhythm of fertilisation and application 
of pesticides, dictated by the tempo and content of 
the voice messages, had an impact on production 
cost. In addition, irrigation cost was reduced, also 
due to well-timed and moderate use. Also, pest and 
insect infestation was lessened compared to the 
plight of the farmers in the non-intervention group.  
In sum, we may say that the use of the service 
correlates with increased crop yields and a 
decrease in the use of fertilisers and pesticides. The 
quantitative data analysis, then, points to the 
potential of this kind of service to improve the 
livelihoods of smallholder farmers. Note that the 
limitation of the quantitative findings presented 
above is that the data was generated through one 
eleven-month field trial, in a limited area with two 
crops, rather than through multiple trials or more 
extended trials.   
Value and experience offered to the farmers  
Our qualitative inquiry, our focus groups and 
interviews, reveals that many users attributed 
value to their interactions with Krishi Kontho. The 
users saw the service as a source of information, 
an alternative to the advice of input sellers and the 
overextended public agricultural extension agents. 
  
This sentiment was often strongest among female 
farmers:  
We thank you for the messages. 
They helped us a lot. Thank 
you. 
(Female farmer, Fulchari 
Upazila, Gaibandha) 
Women farmers used Krishi Kontho to build their 
farming skills, build social capital, and share 
information. Independent of male extension agents 
and male input sellers. After getting the voice 
messages, they would share the information with 
other farmers in their village who did not have 
access to the service. This would help their 
neighbours, and it would build the social capital of 
the female farmers sharing the information with 
others including men in the village. This would 
elevate their status in the village to the point where 
those not taking part in the field trial would 
become “jealous” of those holding the 
information. Having access to Krishi Kontho, then, 
was seen as valuable:  
We got the messages and were 
fortunate, and some of the 
others became a little jealous. 
But of course, we shared the 
messages with them - all they 
had to do was ask.  
(Female farmer, Fulchari 
Upazila, Gaibandha) 
Farmers without access to the service, then, 
wanted that access as well. In addition to the social 
value of using and sharing information from Krishi 
Kontho, the farmers appreciated the more tangible 
rewards. One farmer reported that in the season 
where he used the service his maize yields moved 
from 800 kg to 1,400 kg. And for chili, his yields 
were up from 320 kg to 480 kg. This particular 
farmer especially appreciated the detailed seeding 
advice of the service:  
I know what kind of chili seeds 
to plant, how close and how 
many. I know that now from the 
messages […] This harvest was 
480 kilos, much better than the 
previous harvest.  
(Male, farmer, Fulchari 
Upazila, Gaibandha) 
To get advice and recommendations, the farmers 
had previously called the public extension officer 
on the phone, but this had been very time-
consuming. For example, in the case of plant 
diseases and pest, they previously had to take the 
affected plant to the extension officer in town. 
However, this was rarely done. The public 
extension officer was often too busy to come to 
their village. The service of Krishi Kontho 
somewhat alleviated this kind of predicament in 
the sense that the service also provided voice-
messages with recommendations on plant diseases 
and pests in relation to the crops included in the 
field trial, namely, maize and chilli. However, 
what the service did not do was to provide for two-
way interaction between farmer and agricultural 
expert (we will discuss this limitation in further 
detail below). Furthermore, the service only 
advised on maize and chili, other crops farmed by 
the villagers in the area such as wheat, jute and 
chickpeas were not advised on. This made the 
farmers ask for recommendations in concerning 
these crops. On the one hand, this speaks to the 
limitation of the field trial service; on the other 
hand, it speaks to the future potential of this kind 
of service in the sense that it is a clear indication 
that the concept of Krishi Kontho was appreciated 
by the farmers - as they wanted “more of the same” 
in relation to other crops. As one farmer put it:  
You send us messages on maize 
and chili. We are very thankful 
for that. But we have other 
crops as well. I farm with my 
wife. So, it would be great if 
you could provide us messages 
on wheat and chickpeas also. 
And we also used to grow jute 
before the flooding. Can you 
also give us messages on jute?  
(Male farmer, Fulchari Upazila, 
Gaibandha) 
  
The farmers in the area lost much or their land due 
to land and river erosion in recent years. They live, 
as mentioned, on the slit islands (Chars) and none 
of them has television or electricity. There are 
some houses with solar panels, but those are few, 
they are the homes of the comparatively affluent 
families. This is partly where the phones are 
charged. Farmers in the area almost all have 
mobile phones of the feature phone variety with a 
price tag of about 10 USD. Smartphones beginning 
at 75 USD, however, are beyond their reach. This 
is partly why a service such as Krishi Kontho 
based on voice-messages sendable to any kind of 
phone resonates with this community of farmers. 
Sometimes the farmers hear agricultural radio 
programs on their phones, many of the phones 
have an FM receiver. One farmer said:         
Sometimes we listen to Krishi 
Dibanishi [an agricultural 
program – in English “Day and 
Night Agriculture”]. And we 
understand what is said. It is 
interesting. But it is not always 
what we need to hear. We 
would rather have messages on 
what we need to hear. 
(Female farmer, Fulchari 
Upazila, Gaibandha) 
This response opens up the topic of the temporal 
delivery of information. Many users appreciated 
the rhythm of message delivery via Krishi Kontho, 
where information, as mentioned, was delivered in 
step with the crop cycles of maize and chilli, 
synchronised with the sowing dates of the farmers 
for each of these crops. One of the most applauded 
features of Krishi Kontho was the synchronisation 
of the message delivery with the temporal order of 
farming. Our findings support that this part of the 
service worked out well in practice; the farmers 
taking part in the field trial valued the temporal 
delivery of the messages that helped structure their 
cultivation practices:  
The messages came when 
needed and gave us an idea of 
how to take care of our fields. 
Sometimes we already knew 
some of what the messages 
said, for example how to spray 
for insects, but we did not know 
exactly when it was the best 
time to do it. (Female farmer, 
Fulchari Upazila Gaibandha) 
Services like Krishi Kontho may provide a tight 
coupling, then, between the temporally given 
information needs of the individual farmers and 
the content of the information provided to them - 
without requiring the farmers to search for 
information. The farmers may know some of the 
advice already, for example how to spread 
fertiliser, but may still benefit from receiving the 
messages as they also pertain to when it is best 
done. Furthermore, the very appearance of the 
messages on the phones can serve as reminders.  
The advice and the timing of the delivery of the 
advice is relevant in slightly different ways to 
different farmers.  That is, Krishi Kontho provided 
its services to farmers in different households with 
slightly diverse levels of farming experience. 
While for example in one household farming 
would employ all of working age and be the main 
activity, in another household the woman might 
farm only for subsistence (rather than selling) 
while her husband work in town driving a motor-
rickshaw. That is, some farmers have more 
experience with, and knowledge of, farming than 
others. Crudely put, three kinds of farmers may 
have benefitted from the service. First, those that 
needed to know both how and when to do 
something. Second, those that already knew how 
but needed to know when (and vice versa). Third, 
those that just needed to be reminded to do 
something. In this manner, the farmers may be said 
to pair their knowledge and experience with the 
advice offered by the service each in their way. 
This raises the question of how to further 
personalise the service to fit the knowledge profile 
of the individual farmers better. 
Furthermore, the farmers sought more information 
not only on additional crops, but also on adverse 
weather such as flooding, and market prices. When 
asked how the service could be improved, the 
farmers called for warnings of the water masses 
coming down the Brahmaputra River during 
  
monsoon, often flooding their fields and invading 
their homes. To them flood warning is a priority:  
        We have left our villages 
so often to take refuge in 
government shelters, while our 
houses and fields are under 
water. It does not make sense to 
plant, fertilise and spray for 
insects only to have the crops 
flooded before harvest.   
(Female farmer, Fulchari 
Upazila Gaibandha) 
Effective flood warning was not an integral part of 
Krishi Kontho during the field trial, and there is a 
clear potential to improve the service in this 
respect. Also considering the very vulnerable 
situation of the farmers on the Char islands. 
Furthermore, there was an information need that 
was not disaster or cultivation related, and that was 
the wish for market information. The present 
situation of the farmers is that they sell at the local 
market in the nearest small town, and there is no 
practical alternative to this market and the group of 
wholesale buyers there. This means that the 
farmers are in a weak situation, without adequate 
alternative markets, there is no real competition in 
relation to the price-setting of their produce. Some 
collusion on prices, on the part of the wholesale 
buyers, have been a problem according to the 
farmers. With this in mind, it is understandable 
that local farmers would like to be informed on the 
crop prices at several nearby markets and towns on 
a timely and regular basis to be able to compare 
prices. However, one of the challenges of this is 
that wholesale buyers in neighbouring markets are 
not known or familiar. As one farmer put it:  
How do we know that a buyer 
[in another town] will actually 
pay the prices he claims he will 
pay? Once we have travelled 
there with our harvest, he might 
change his mind and offer 
another price. How do we 
know?  
(Female farmer, Fulchari 
Upazila, Gaibandha) 
This reservation towards trusting (partial) 
strangers’ springs from previous experience. Many 
farmers just go to their local market where they 
might not be offered the best prices because they 
have a relationship with the buyers there and trust 
that buyers will pay them the said price and on 
time. This trust issue, however, did not temper 
most farmers' wish for market information (but it 
does complicate the practical delivery of 
trustworthy market information as we will discuss 
below).   
Furthermore, there is the issue of the financial 
sustainability of Krishi Kontho. During the field 
trial of Krishi Kontho, the farmers used the service 
free of charge. As mentioned, the operating cost of 
the service was BDT 1 (0.012 USD) per voice 
message sent to the farmers, in addition to that 
were the operating costs of the ICT infrastructure, 
not to mention the cost of designing and deploying 
the system. Asked if they would be willing to pay 
for this service in the future, most farmers gave 
somewhat evasive answers. There was no real 
appetite among the farmers to pay for what had 
previously been free:  
We need to understand first 
how you are going to charge us 
for the messages before we can 
[fully] answer you. What 
amount for what information? I 
need to know – and if I find a 
message to be useful, I might 
pay for it, but I cannot 
guarantee that the others will.    
  (Female farmer, Fulchari 
Upazila, Gaibandha) 
This attitude of caution and restraint when it comes 
to giving out cash is quite understandable 
considering the farmers' precarious and 
unpredictable situation on the Char islands. 
Farmers find it hard to accurately plan for the 
future when so much is contingent on the climate 
and the level of flooding. Saving some cash is one 
of the few safeguards the farmers have against 
natural disaster.  
  
DISCUSSION 
In this section, we discuss the implications of our 
findings for the future design of agricultural 
information services in developing regions.  
The value of voice-based services and synchronised 
message delivery  
One of the most lauded features of Krishi Kontho 
was the synchronisation of the message delivery 
with the temporality of farming. Each message, as 
mentioned, was delivered on the mobile phones in 
step with the crop cycles. It was the intention that 
farmers should have the information they needed 
at the moment they needed it. Our findings support 
that this part of the service worked out well in 
practice; the farmers who took part in the field trial 
valued the temporal delivery of the messages, 
which helped structure their cultivation practices. 
This finding is in line with the HCI literature on 
the temporality of practice, reviewed above, which 
underscore the significance of designing for the 
rhythms of practice [3, 27, 37]. In our case, the 
rhythms were those of maize and chili cultivation, 
rather than those of for example hospital work as 
considered by Bardram [3], Møller and Bjørn 
[27]as well as Reddy and Dourish [37]. As 
indicated, services like Krishi Kontho may provide 
a tight coupling between the temporally given 
information needs of the individual farmers and 
the content of the information provided to them - 
without requiring the farmers to search for 
information. As mentioned, voice forums as well 
as rural information portals it to the farmers to 
navigate the forums or portals and find the 
information they need by themselves. As 
indicated, if for example a voice forum or an 
information portal is very complex and full of 
diverse types of information it may be a challenge 
for the farmers to navigate such a service. Having 
said that, one may note that the expert-oriented and 
highly-structured approach of Krishi Kontho do 
not afford two-way interaction between farmers 
and agricultural experts, or between peers for that 
matter - as a voice-forum or rural portal might have 
done [14, 32]. Furthermore, the Krishi Kontho 
approach may struggle to add information in the 
same high tempo as those information services that 
take advantage of user-generated content. For 
Krishi Kontho voice messages, for example, had to 
be pre-recorded by a voice actor adding to the 
production and running cost of the service.    
There seems to be a distinction, then, between the 
affordances of for example voice forums and 
agricultural information portals with (1) peer-
generated, peer-curated, searchable content, with 
supports for peer interaction [32], and (2) the 
affordance of a service such as Krishi Kontho that 
relied on messages authored and selected by 
experts to be delivered at set intervals and in a 
tempo to corresponds to the users’ non-digital 
practices. Generally speaking, one approach is not 
better than the other. However, one might say that 
each approach has different affordances and hence 
delivers value to the users in different ways. Voice 
forums have had significant usage in developing 
regions [see e.g. 32, 40], and we may cautiously 
say that the approach of Krishi Kontho seems to 
add value to agricultural practice as well in the 
form of better crop yields, less expenditure, and 
new knowledge of farming. But the approaches 
differ. Arguably, the two approached may be seen 
as complementary, rather than mutually exclusive. 
That is, smallholder farmers in developing regions 
may ideally be serviced by both the likes of Krishi 
Kontho as well as, for example, voice-forums 
relying on mass user-generated content.  
The need for additional information on adverse weather 
and markets 
One of the striking findings of our study was the 
need for more information on adverse weather. 
Prior work on information services in developing 
regions has also emphasised the climate dimension 
[2, 18, 31]. Climate change affects the lives of 
farmers in very concrete and often negative ways, 
with flooding in for example Bangladesh [17] or 
drought in for example Ethiopia [6]. In general, we 
advocate that agricultural information services in 
exposed developing regions include early 
warnings of adverse weather. Regular news 
broadcasts, on FM radio for example, may not 
deliver this information in a timely manner and 
may deliver it without a focus on potential issues 
for crop cultivation. Hence, the need for systematic 
farming related information on weather, especially 
on upcoming adverse weather conditions. 
Market prices is another example of information 
sought after by the farmers in our case. Providing 
  
market information for several local markets in 
developing regions may sound straightforward on 
the face of it. However, when one introduces 
conditions of ambivalence, contingencies, and lack 
of trust, then reliable market information delivery 
becomes more of an issue. For example, how is a 
service provider to guarantee that the prices quoted 
via an information service actually will be 
honoured on the ground, so to speak, on the market 
when it is time for the transaction? Keep in mind 
the trust issues mentioned above. One can imagine 
that it only takes a few bad or inaccurate price 
quotes that do not live up to what was promised, to 
erode confidence in an agricultural information 
service. As far as we can see, useful market 
information requires the commitment of not only 
the farmers but also of the wholesale buyers in the 
area. This theme remains to be explored further.  
The financial sustainability of agricultural information 
services in developing regions 
As agricultural information services such as Krishi 
Kontho aim to move from field trial to established 
service, questions of the financial sustainability 
inevitably arise. As mentioned, during the field 
trial the service was provided to the farmers free of 
charge, and the participating 100 farmers freely 
shared the information with non-participating 
farmers, spreading the recommendations to other 
villagers. At first sight, it might seem like a simple 
solution to let each farmer pay his or her share of 
the operating cost of the service: Krishi Kontho 
might, for example, works as a subscription 
service, or charges might be levied on the delivery 
of each voice message, there are a few 
complications to consider. First of all, some 
farmers, as described above, indicated that they 
would be hesitant to use the service if it was not 
free. Second, through informal discussion, it 
emerged that if the service was not free, farmers 
might adopt the approach of one person formally 
paying for the service and then informally sharing 
the information with the rest of the community. 
One way to counter this might be to do 
subscriptions per village, rather than per person. 
Another solution to the issue of financial 
sustainability is to look elsewhere for the operation 
cost. For example, sellers of agricultural 
equipment, or providers of inputs such as 
fertilisers or seeds, might be convinced to bear the 
cost. A sort of sponsored advertisement. This and 
other business models remains to be explored. The 
issue of financial sustainability remains an issue 
for many types of service aiming to move from 
field trial to more established service in developing 
regions [2]. 
CONCLUSION 
In this paper we have present Krishi Kontho, 
which is an agricultural information service that 
sends voice messages, and SMS, to farmers, in 
order to provide them with agricultural knowledge, 
which is in step with the life cycles of their crops. 
In addition to presenting the design of the 
agricultural information service we also reported 
from an eleven-month field trial and found that the 
service may improve crop yields while reducing 
production cost. Furthermore, the farmers valued 
the service and were able to pair their knowledge 
of farming with the advice offered by the service. 
The service addressed the challenge of limited 
literacy by providing advice in the form of voice 
messages, rather than for example only text.  
One challenge associated with Krishi Kontho and 
services like it, especially in developing regions, is 
the question of financially sustainable. This is an 
open issue. Also open for further research is the 
integration of weather and market information, and 
the question of how to further personalise the 
service to better fit the knowledge profile of the 
individual farmers. 
In sum, the paper has addressed the core HCI 
problem of designing for the temporality of 
practice. It has done so by providing an example, 
Krishi Kontho, made to deliver agricultural advice 
to low-literacy rural communities in the Global 
South in accord with the rhythms of their crop 
cultivation practices.  
 
ACKNOWLEDGEMENTS 
We would like to sincerely acknowledge Christian 
Aid, Bangladesh, where Programme Manager 
Sanjib Biswas Sanjoy was key to making the study 
a success. Furthermore, we would like to warmly 
thank Mrs Anjum Nahid Chowdhury, Director of 
GUK, as well as the GUK staff, for making the 
fieldwork a success. Furthermore, we sincerely 
thank Md. Nazrul Islam, Mr Masudur Rahman, 
and Ms Mousumi Ansari of mPower for their 
  
openness and important contributions. Last, but 
not least, we would like to thank the farmers 
participating in the study for their contributions 
and for letting us take up so much of their time.  
REFERENCES 
1. Jenny C Aker, Dial “A” for agriculture: a 
review of information and communication 
technologies for agricultural extension in 
developing countries. Agricultural 
Economics, 2011. 42(6): p. 631-647. 
2. Jenny C Aker, Ishita Ghosh, and Jenna 
Burrell, The promise (and pitfalls) of ICT 
for agriculture initiatives. Agricultural 
Economics, 2016. 47(S1): p. 35-48. 
3. Jakob E Bardram, Temporal 
Coordination. Computer Supported 
Cooperative Work (CSCW): An 
International Journal, 2000. 9: p. 157-187. 
4. BBS, Literacy Assessment Survey. 2013, 
Bangladesh Bureau of Statistics (BBS): 
Dhaka, Bangladesh. 
5. James "Bo" Begole, John C. Tang, 
Randall B. Smith, and Nicole 
Yankelovich, Work rhythms: analyzing 
visualizations of awareness histories of 
distributed groups, in Proceedings of the 
2002 ACM conference on Computer 
supported cooperative work. 2002, ACM: 
New Orleans, Louisiana, USA. p. 334-
343. 
6. Tracy.  Carty, A Climate in Crisis: How 
climate change is making drought and 
humanitarian disaster worse in East 
Africa. 2017, Oxfam. 
7. Robert Chapman, Roger Blench, Gordana 
Kranjac-Berisavljevic, and ABT Zakariah, 
Rural radio in agricultural extension: the 
example of vernacular radio programmes 
on soil and water conservation in N. 
Ghana. AgREN Network Paper, 2003. 
127: p. 2. 
8. Lars Rune Christensen, Coordinative 
Practices in the Building Process: An 
Ethnographic Perspective. 2013, London: 
Springer. 
9. Lars Rune Christensen, Techno-
anthropology for Design, in What is 
Techno-anthropology?, T. Børsen and L. 
Botin, Editors. 2014, Aalborg University 
Press: Aalborg. 
10. Lars Rune Christensen and Pernille Bjorn, 
Documentscape: intertextuality, 
sequentiality, & autonomy at work, in 
Proceedings of the 32nd annual ACM 
conference on Human factors in 
computing systems, A. Schmidt and T. 
Grossman, Editors. 2014, ACM Press: 
Toronto, Ontario, Canada. p. 2451-2460. 
11. Lars Rune Christensen and Richard 
Harper, H.R. , The Many Faces of 
Computational Artifacts, in COOP 2016: 
Proceedings of the 12th International 
Conference on the Design of Cooperative 
Systems, A. De Angeli, et al., Editors. 
2016, Springer International Publishing. p. 
93-106. 
12. Lars Rune Christensen, Practices of 
Stigmergy in the Building Process. 
Computer Supported Cooperative Work 
(CSCW), 2014. 23(1): p. 1-19. 
13. Harsha De Silva and Dimuthu 
Ratnadiwakara, Using ICT to reduce 
transaction costs in agriculture through 
better communication: A case-study from 
Sri Lanka. LIRNEasia, Colombo, Sri 
Lanka, Nov, 2008. 
14. Government of India Department of 
Agriculture. 
http://farmer.gov.in/FarmerHome.aspx. 
Accessed September 15th 2017.  [cited 
2017 15th September 2017]. 
15. Harold. Garfinkel, Studies in 
Ethnomethodology. 1967, NY: Englewood 
Cliffs. 
16. Madhur Gautam and Rashid Faruqee, 
Dynamics of Rural Growth in 
Bangladesh: Sustaining Poverty 
Reduction. 2016: World Bank 
Publications. 
17. Robert Glennon, The Unfolding Tragedy 
of Climate Change in Bangladesh 
https://blogs.scientificamerican.com/guest-
blog/the-unfolding-tragedy-of-climate-change-in-
bangladesh/. 2017. 
  
18. Richard Heeks, Information and 
Communication Technology for 
Development (ITC4D). 2018, London: 
Routledge. 
19. ITU. International Telecommunication 
Union, Bangladesh Profile 
https://www.itu.int/net4/itu-
d/icteye/CountryProfileReport.aspx?countryID=3
4. 2017  [cited 2017 September 15th ]; 
Available from: https://www.itu.int/net4/itu-
d/icteye/CountryProfileReport.aspx?countryID=34 
20. Steven J. Jackson, David Ribes, Ayse 
Buyuktur, and Geoffrey C. Bowker, 
Collaborative rhythm: temporal 
dissonance and alignment in collaborative 
scientific work, in Proceedings of the 
ACM 2011 conference on Computer 
supported cooperative work. 2011, ACM: 
Hangzhou, China. p. 245-254. 
21. Renee Kuriyan, Isha Ray, and Kentaro 
Toyama, Information and communication 
technologies for development: The bottom 
of the pyramid model in practice. The 
Information Society, 2008. 24(2): p. 93-
104. 
22. H. Lee and S. Sawyer, Conceptualizing 
time. space and computing for work and 
organizing. Time and Society, 2010. 
19(3): p. 293-217. 
23. Sian E. Lindley, Making Time, in 
Proceedings of the 18th ACM Conference 
on Computer Supported Cooperative 
Work &#38; Social Computing. 2015, 
ACM: Vancouver, BC, Canada. p. 1442-
1452. 
24. Edda Tandi Lwoga, Bridging the 
agricultural knowledge and information 
divide: The case of selected telecenters 
and rural radio in Tanzania. The 
Electronic Journal of Information Systems 
in Developing Countries, 2010. 43. 
25. Melissa Mazmanian, Ingrid Erickson, and 
Ellie Harmon, Circumscribed Time and 
Porous Time: Logics as a Way of Studying 
Temporality, in Proceedings of the 18th 
ACM Conference on Computer Supported 
Cooperative Work &#38; Social 
Computing. 2015, ACM: Vancouver, BC, 
Canada. p. 1453-1464. 
26. Surabhi Mittal, Sanjay Gandhi, and 
Gaurav Tripathi, Socio-economic impact 
of mobile phones on Indian agriculture. 
2010: Indian Council for Research on 
International Economic Relations New 
Delhi. 
27. Naja L. Holten Møller and Pernille Bjørn. 
In Due Time: Decision-Making in 
Architectural Design of Hospitals. 2016. 
Cham: Springer International Publishing. 
28. Magnus Nilsson and Morten Hertzum, 
Negotiated rhythms of mobile work: time, 
place, and work schedules, in Proceedings 
of the 2005 international ACM 
SIGGROUP conference on Supporting 
group work. 2005, ACM: Sanibel Island, 
Florida, USA. p. 148-157. 
29. Sailas Nyareza and Archie L Dick. Use of 
community radio to communicate 
agricultural information to Zimbabwe's 
peasant farmers. in Aslib Proceedings. 
2012. Emerald Group Publishing Limited. 
30. OJ Okwu, AA Kuku, and JI Aba, An 
assessment of use of radio in agricultural 
information dissemination: a case study of 
radio Benue in Nigeria. African Journal of 
Agricultural Research, 2007. 2(1): p. 14-
18. 
31. A.V. Ospina and R.  Heeks, Unveiling the 
links between ICT and climate change in 
developing countries, in ICTs. Climate 
Change and Development, A.V. Ospina 
and R. Heeks, Editors. 2012, Centre for 
Development Informatics, University of 
Manchester: Manchester, U.K. 
32. Neil Patel, Deepti Chittamuru, Anupam 
Jain, Paresh Dave, and Tapan S Parikh, 
Avaaj otalo: a field study of an interactive 
voice forum for small farmers in rural 
india, in SIGCHI Conference on Human 
Factors in Computing Systems. 2010, 
ACM: Atlanta, USA. p. 733-742. 
33. L. Perlow, Boundary Control: The Social 
Ordering of Work and Family Time in a 
High-Tech Cooperation. Administrative 
  
Science Quaterly., 1998. 43(2): p. 328-
357. 
34. L. Perlow, The Time Famine: Towards a 
Sociology of Work Time. Administrative 
Science Quarterly, 1999. 44(57): p. 57-81. 
35. Madelaine Plauché and Madhu Prabaker. 
Tamil market: a spoken dialog system for 
rural india. in CHI'06 extended abstracts 
on Human factors in computing systems. 
2006. ACM. 
36. D. Randall, R. Harper, and M. 
Rouncefield, Fieldwork for Design - 
Theory and Practice. Computer Supported 
Cooperative Work, ed. R. Harper. 2007, 
London: Springer. 
37. Madhu Reddy and Paul Dourish. A Finger 
on the Pulse: Temporal Rhythms and 
Information Seeking in Medical Work. in 
Computer Supported Cooperative Work 
(CSCW) Conference. 2002. New Orleans, 
Louisiana, USA: ACM. 
38. Kjeld. Schmidt, Practice and Technology: 
On the Conceptual Foundations of 
Practice-Centered Computing, in Socio-
informatics: A Practice-based Perspective 
on the Design and Use of IT Artefacts, V. 
Wulf, et al., Editors. 2018, Oxford 
University Press: Oxford. p. 47-104. 
39. Benjamin H. Snyder, From Vigilance to 
Busyness:A Neo-Weberian Approach to 
Clock Time. Sociological Theory, 2013. 
31(3): p. 243-266. 
40. Aditya Vashistha, Edward Cutrell, 
Gaetano Borriello, and William Thies, 
Sangeet swara: A community-moderated 
voice forum in rural india, in ACM 
Conference on Human Factors in 
Computing Systems. 2015, ACM: Seoul, 
Korea p. 417-426. 
41. S.   Wilkinson, Focus group methodology: 
A review. International Journal of Social 
Research Methodology,, 1998. 1(3): p. 
181–203. 
42. Volker. Wulf, Volkmar. Pipek, David. 
Randall, Markus. Rohde, Kjeld. Schmidt, 
and Markus. Stevens, Socio-informatics: 
A Practice-based Perspective on the 
Design and Use of IT Artefacts. 2018, 
Oxford: Oxford University Press. 
 
